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Executive Summary

The god of the 2001 East Hylebos Creek Monitoring Program was to provide a generd
characterization of water qudity, stream flow, and aquatic habitat conditions in the lower
reaches of the East Hylebos Creek sysem. This information will eventudly be used to update
the Executive Proposed Basin Plan — Hylebos Creek and Lower Puget Sound (King County,
1991). In addition, this program complemented monitoring by the Hylebos Creek Stream
Team and the City of Federd Way in the North and West Forks of Hylebos Creek. The
monitoring program conssted of stage and flow monitoring at four sations, water quaity sample
collection during baseflow and storm events a four tations, benthic macroinvertebrate sampling
in the ravine section of the maingtem of East Hylebos Creek, and a stream habitat survey of a
portion of the ravine section.

The minimum baseflow observed during the summer months near the mouth of East Hylebos
Creek was approximately 1 cfs and two of the upstream branches (tributary 0016 and tributary
0006) were dry during portions of the summer. During the winter months, flooding was
observed near the mouth of the creek where the creek has historically overtopped the road.

Of the water qudity parameters evauated as pat of this sudy, fecd coliforms, totd
phosphorus, copper, zinc, and total suspended solids were found to be parameters of concern
in the East Hylebos watershed. Temperature, dissolved oxygen, and pH levels were within
Washington Department of Ecology (Ecology) criteria.  Fecd coliforms exceeded Ecology
water qudity criterion in dmost dl samples collected. Totd phosphorus exceeded EPA
recommended criterion for amogst al samples except those collected during wet season
bassflow conditions. Tota suspended solids exceed King County’s recommended basin
threshold level during storm events near the mouth of East Hylebos Creek. Dissolved zinc and
copper concentrations were higher than Ecology water qudity criteriain tributary 0006 dthough
these results are not directly comparable since the duration of sample collection Stipulated in the
Ecology sandard is different than that used in this sudy. Water qudity data from this study is
gmilar to data presented in the Current and Future Conditions Report (1990) with the
exception that feca coliform concentrations may have increased.

Measurements of benthic invertebrates indicated some urbanization impacts, but the scores
were relatively good compared to other sites sampled on the North and West Forks of Hylebos
Creek. The ravine reach channd morphology has not undergone sgnificant changes since the
Current and Future Conditions Report. Channd Structure at some of the upstiream reachesis
dynamic as shown by the sgnificant change in channd morphology observed in tributary 0016.

Sdmonid habitat is generdly good in the ravine reach of East Hylebos Creek but is a risk for
degradation from continuing upstream urbanization. All evauated tributaries of East Hylebos
Creek indicate that the creek continues to be impacted by urbanization in the watershed.
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KING COUNTY
EAST HYLEBOS CREEK

2001 MONITORING PROGRAM

FINAL REPORT

1.0 INTRODUCTION

11 PROJECT DESCRIPTION

The god of the 2001 East Hylebos Creek Monitoring Program is to provide a generd
characterization of water qudity, stream flow, and aguatic habitat conditions in the lower
reaches of the East Hylebos Creek system. This information will be used to update the
Executive Proposed Basin Plan — Hylebos Creek and Lower Puget Sound (King County,
1991). In addition, this program complements monitoring by the Hylebos Creek Stream Team
and the City of Federal Way in the North and West Forks of Hylebos Creek.

The objectives for this project as stated in the East Hylebos 2001 Monitoring Program
Quality Assurance Project Plan (QAPP) (Taylor Associates, Inc. 2001) were:

Repeat sdlected monitoring activities done as part of the Hylebos Creek and Lower
Puget Sound Basins: Current and Future Conditions Report (King County, 1990a).

Have some collected data be comparable to data collected by Federal Way and the
Hylebos Creek Stream Team on the North and West Forks of Hylebos Creek.

Utilize new approaches to gather new information on conditions in East Hylebos Creek
(e.g., benthic macroinvertebrate sampling).

Have some components of the monitoring program able to be continued by volunteers.

Provide useful information for updating the basin plan, specificdly for sdmon recovery
with afocus on the ravine area (e.g., Stream habitat survey).

The monitoring program congsted of the following four tasks:

Flow Monitoring. One continuous flow (and temperature) monitoring station was indaled on
the mainstem of East Hylebos Creek, and crest and staff gage monitoring stations were
ingdled on three branches of East Hylebos Creek to monitor flow for a 13-month
period with crest gages inspected monthly. Rating curves were developed, where
possible, for each station.

Taylor Associates, Inc. East Hylebos Creek — 2001 Monitoring Program
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Water Quality Sampling. Water qudity samples were collected at the four monitoring
dations a which flow monitoring was conducted. A baseflow dry season grab, a
baseflow wet season grab, two storm event grabs, and two storm event composite
samples were collected at each gation.

Macroinvertebrate Sampling. Benthic macroinvertebrates were sampled in the ravine
section of the main stem of East Hylebos Creek.

Stream Habitat Survey. Stream habitat was surveyed in a portion of the ravine section of the
main stem of East Hylebos Creek.

In addition to providing a genera characterization of conditions in the basin, parameters and
protocols were seected to dlow some comparison of results to data from other smilar projects,
regulatory requirements, or historica data. Due to the scope of this project and previoudy
collected data, comparisons are not intended to be statistically valid. Where appropriate, water
qudity results are compared to Ecology water quality standards, to water quaity data
summarized in the Current and Future Conditions Report (King County 1990a), and to
water quality data recently collected by the Hylebos Creek Stream Team on the North and
West Forks of Hylebos Creek. Macroinvertebrate results will be compared to data collected
by the Hylebos Creek Stream Team on the North and West Forks of Hylebos Creek. The
dream habitat survey results will be compared to conditions summarized in the Current and
Future Conditions Report and will be used to discuss the rdevancelaccuracy of the
Ecosystem Diagnosis and Treatment (EDT) input data. EDT is a habitat-based procedure for
relating environmenta conditions to the performance of sdmon populations. EDT andysis is
currently being conducted by Pierce County for dl of WRIA-10, including the Hylebos Bagn.

FHow monitoring stations were established in late May 2001. FHow monitoring and crest gage
readings began in June 2001 and continued through June 2002. The water qudity samples
were collected during this period. Macroinvertebrate sampling occurred during September
2001. The stream habitat survey was conducted during August 2001.

12 PROJECT BACKGROUND

The East Hylebos Creek drainage badin is located primarily in southwest King County and
includes the East Hylebos Creek (tributary 0006) and its three mgjor tributaries (0016A, 0016,
0015). In the upper portion of the basin, north of SR 161 (Enchanted Parkway), the tributaries
flow over ardatively flat upland till surface. The tributaries combine south of SR 161 and flow
through a long, steep gradient reach over Vashon advance outwash. The East and West
Branches of Hylebos Creek converge within the broad floodplain of Lower Hylebos Creek
near the King-Fierce County line to form the maingem. Refer to the Hylebos Creek and
Lower Puget Sound Basins. Current and Future Conditions Report (King County 1990a)
for amore detailed description of the basin. The East Hylebos Creek drainage basin is shown
in Figure 1 and Figure 2.
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The Current and Future Conditions Report (King County, 1990a) includes a summary of
current conditions and predicted future trends in East Hylebos Creek. In brief, the report
identified stream reaches with high concentrations of pollutants and stream reaches experiencing
or likely to experience flooding. East Hylebos Creek was in an urbanizing area and was
experiencing increased flooding, habitat degradetion, and water qudity problems in various
stream reaches. The Executive Proposed Basin Plan: Hylebos Creek and Lower Puget
Sound (King County 1991) was produced in 1991 and assessed the conditions of aguatic
gysems in the basns, predicted future change based on development peatterns, and
recommended a variety of management tools to provide long-term stability and protection of
sgnificant beneficia uses

The East Hylebos Creek 2001 Monitoring Program Quality Assurance Project Plan
(QAPP) (Taylor Associates, Inc. 2001) was prepared by Taylor Associates, Inc. in conjunction
with King County in June 2001. The focus of the 2001 East Hylebos Creek Monitoring
Program was to provide new and updated information on the water quaity and aguatic habitat
conditions in the lower reaches of the East Hylebos Creek system, especidly as it relates to
sdmon habitat. Thisfina report presents results of the monitoring described in the QAPP.  For
reference, the QAPP (minusits appendices) isin Appendix A.

20 DATA COLLECTIONMETHODS

This section presents a summary of the experimenta design and data collection methods used
on this project. For amore detailed description of field methods related to these items, refer to
the QAPP (Appendix A).

2.1 FLOW AND RAINFALL M ONITORING

The purpose of stage, flow and rainfdl data collection was to provide some basic data on the
flow regime of the stream reaches eva uated (e.g., ephemerd, peak stages, generd magnitude of
flows) and to enable the flow-weight compositing of water quality samples during sdected sorm
events. There were four monitoring stations on East Hylebos Creek (Figure 2). A photo of
each of the four stationsis shown on the cover of this report.

Monitoring Station 1 is located on the main sem of East Hylebos Creek (tributary 0006)
downstream of the ravine area, immediately upstream of the 5 Avenue overpass. This Site was
previoudy a USGS flow gaging sation and a staff and crest gage were dready indtdled. Water
qudity samples were collected at this location as part of the 1987-1988 METRO baseflow
study discussed and described in Section 4.1 of this report. Monitoring Station 1 was referred
to as QEHL in the METRO sudy. Taylor Associates indaled a saff gage and a Sequoia
Scientific, Inc. Aquarod two-meter capacitance probe. Water and water temperature data
were logged on a 15-minute data interval and downloaded approximately monthly. A crest
gage was not ingdled at this location snce the Aquarod logged continuous water level data.
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The photo in the lower right corner on the cover shows the culvert outlet and a portion of the
creek downstream of Station 1.

The other three stations are located above the ravine on branches of East Hylebos Creek near
their confluence with the main sem. Monitoring Station 0015 is located on tributary 0015 off
the access road at 380" Street just south of the Enchanted Parkway. A previoudy used staff
gage was present at this location. Taylor Associates inddled a new daff gage with an
asociated crest gage a this location.  The photo in the lower |eft corner on the cover shows
Station 0015.

Monitoring Station 0006 is located on tributary 0006 approximately ten feet downstream from
where it passes under 370" Street, just to the north of the Enchanted Parkway. Station 0006 is
goproximately 9000 feet upstream of Station 1. Taylor Associates ingtdled a staff gage with an
asociated crest gage at this location. The photo in the upper right corner on the cover shows
Station 0006.

Monitoring Station 0016 is located on tributary 0016 gpproximately twenty feet upstream of
where it passes under 19" Way South. A previoudy instaled staff gage was present a this
location. Taylor Associates inddled a new daff gage with an associated crest gage at this
location. The photo in the upper left on the cover shows Station 0016.

Monthly site visits were made to measure and reset crest gages and download the Aquarod.
Staff gage readings were recorded during each monitoring station vist. Where feasble, rating
curves were developed for each of monitoring stations based on five flow measurements using a
Swoffer flow meter a an gppropriate stream cross-section near each dation.  Rating curves
were developed using a best fit curve in Excd.  How monitoring was conducted from June 1,
2001 through July 12, 2002.

Rainfall was recorded a 15-minute intervas at King County Precipitation Gage 24V located
adong East Hylebos Creek (Figure 2). Rainfal data was downloaded from the King County
web site (http://dnr.metrokc.gov/hydrodat/index.htm) or provided by King County at the end of
the project for the period June 1, 2001 through July 12, 2002.

2.2 WATER QUALITY SAMPLING

Water qudity sampling was conducted at the four monitoring stations (Monitoring Station 1,
Monitoring Station 0015, Monitoring Station 0006, and Monitoring Station 0016) described in
Section 2.1.

A baseflow dry season grab sample, a baseflow wet season grab sample, two storm event grab
samples, and two storm event composite samples were collected at each of the four gations.
Staff gage readings and water qudity measurements with hand-held insruments were made
when grab samples are collected. The parameters for this study included total suspended solids
(TSS), turbidity, tota phosphorus (TP), totd and dissolved copper, tota and dissolved zinc,
hardness, fecd coliform, tota petroleum hydrocarbons (TPH), conductivity, dissolved oxygen,
pH, and temperature. Since not al parameters are pollutants of concern for both baseflow and
sorm events, an appropriate subset of the above parameters were measured during each
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sampling event. The field measurements and parameters for laboratory andyss for each sample
type are found in Table 1 of the QAPP (Appendix A). Parameters, sample container materid,
andyticd methods, reporting limits, units, preservation methods, holding times and required
volumes for laboratory andysis for these parameters are summarized in Table 2 of the QAPP
(Appendix A). King County Environmental Laboratory performed the laboratory anayses.

Due to the abundant rainfal and the availability of the laboratory to accept samples, the
antecedent dry period and predicted storm depth for sample collection were revised from the
criteria originaly presented in the QAPP to more redlistic vaues that il met the needs of the
project (Table 1).

Table1l. Updated Antecedent Dry Period and Predicted Storm Depth Criteriafor Base
Flow and Storm Event Sampling

Antecedent Dry Predicted Storm Depth
Period
Base Flow - updated <0.05" in 72 hrs 0.0”
Base Flow - previous 7 days 0.0
Storm Events - updated <0.1” in 48 hours >0.2" in 24 hours
Storm Events - previous <0.1” in 72 hours >0.2" in 24 hours

The procedures for baseflow grab sample collection, ssorm event grab sample collection, and
gorm event composte sample collection are summarized in Section 2.2.2 Water Qudlity
Sampling of the QAPP (Appendix A). The fidd measurement and water qudity sample
collection procedures that are detailed in the QAPP were followed except as mentioned below.

The origind intent was to collect grab samples at al four monitoring sations during a single
sampling event. However, during the first ssorm event grab sample collection on October 10,
2001 there was no flow at Station 0016. Thus, a sorm event grab sample was collected for
this station during a storm on May 27, 2002 during which no other stations were sampled.

For the composite siorm events, six grab samples were collected approximately hourly at each
dation during each sorm event. For each dation, three samples were submitted to the
laboratory for andysis: (1) the first grab sample (andlyzed for NWTPH-Dx and feca coliform),
(2) the “mogt polluted” grab sample of the sx collected based on visud ingpection and
conductivity measurements (andyzed for al parameters except NWTPH-Dx and fecd
coliform), and (3) the storm flow-weighted composite sample prepared by Taylor Associates
form the six grab samples prior to ddivering the samples to the laboratory (andyzed for al
parameters except NWTPH-Dx and fecd coliform). The six grab samples were composited
using the stage readings observed a the time of grab sample collection and the stage-discharge
relationships for each station developed as part of the flow monitoring dement of the project.
However, & Station 0006, a rating curve was unable to be developed, and the compositing
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assumptions for the sx samples from this station during each composte sorm event are
described Section 3.1.4.

Water quaity samples were identified as follows.
Station # (1, 0006, 0015, 0016) - Date (month/day/year) — Type of Sample
The abbreviations for Type of Sample are asfollows:

DSBF — dry season base flow grab sample

WSBF —west season base flow grab sample

SG — gorm grab sample

SC — storm composite sample

SC — MP — most polluted grab sample from the six grab samples collected for the
gorm composite sample.  The most polluted sample was selected
based on visud observation and/or conductivity measurements.

For example, the dry season base flow sample collected at Station 1 on May 5, 2002 was
identified as

Station 1 — 050502 — DSBF
Water quality data collected as part of this study is stored in the King County LIMS database.

The King County Environmenta Laboratory used KC LIMS database Locators assigned to the
monitoring stations to identify each sation as shown in Table 2.

Table 2. Crosswalk between Monitoring Station Numbersand KC LIMS Locators

STATION KCLIMSLOCATOR ADDRESS
Monitoring Station 1 B920 5™ Ave and Trib 0006
Monitoring Station 0016 F920 19" Way So. And Trib 0016
Monitoring Station 0006 G920 So. 370" and Trib 0006
Monitoring Station 0015 H920 So. 380" and Trib 0015

2.3 M ACROINVERTEBRATE SAMPLING

Site selection was guided by the intent to characterize biologicd integrity in the ravine reach. A
benthic macroinvertebrate sample was collected on September 12, 2001 upstream of the
wetland located a the downstream end of the ravine section of the main stem of East Hylebos
Creek (Figure 2). In the QAPP, it was proposed that benthic macroinvertebrate samples be
collected at two locations: one downstream and one upstream of the wetland. However, based
on the results of the habitat survey, it was determined that the channel Structure below the
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wetland was not gppropriate for benthic macroinvertebrate sample collection due to the sandy
subgrate and uniform channel structure (i.e.,, no riffles).

The benthic macroinvertebrate sample was collected using protocols set forth by King County
in Field Protocols for Benthic Macroinvertebrate Sampling for Use With the Benthic
Index of Biotic Integrity 2000 (King County 2000). The benthic sample was a composite of
samples collected from three riffles randomly sdected from the 35 riffles identified as part of the
habitat survey. At each of the three riffles, three samples were collected using a modified Hess
sampler (0.1 n, 500 micron mesh). As part of the macroinvertebrate sampling process, habitat
data in the vicinity of the sample locations was recorded on forms from the Rapid
Bioassessment Protocols (RBP) for Use in Sreams and Wadeable Rivers:. Periphyton,
Benthic Macroinvertebrates and Fish, Second Edition (Barbour et a. 1999).
Macroinvertebrate samples were shipped to EcCOAnalyds, Inc. for analyss. For details of the
sampling methods and laboratory andysis refer to Section 2.2.3 Macroinvertebrate Sampling of
the QAPP (Appendix A).

24 STREAM HABITAT SURVEY

The stream habitat survey was conducted on August 27" and 29", 2001. Approximately 3500
feet of the gpproximately 5000 feet of ravine reach of the main branch of East Hylebos Creek
was surveyed (Figure 2). The survey began a the lower end of the ravine and worked
upstream. Although not surveyed, the 1500 feet of the upstream ravine reach was waked, and

habitat quality was observed to be amilar to that observed in the lower ravine reach surveyed.

The methods for the survey followed those outlined in Inventory Methods for Wadable
Sreams in King County (King County 2001). In brief, working upstream each habitat unit

was classified first as a pooal, riffle, or sde-channd and noted in the HablD column as P1, R1,

P2, R2, S1...Pn, Rn, Sh. Pools were determined by visud observation of function using habitat
types described in McCain. et d. (1990). The minimum sze qudification for LWD was 2
meters, and LWD was grouped into three diameter classes (Table 3). Bankfull width was
measured at each habitat unit except for pools. Riparian vegetation for each stream bank was
identified by type, Sze and dengity a each habitat unit, 100 feet perpendicular to the habitat unit.

Due to the difficulty in carrying survey equipment through difficult terrain in addition to other fidd

gear required for the stream habitat survey, gradient was caculated usng data from Topo!

Software.  Subdirate size was determined from a Wolman pebble count at two locations (100
pebbles a each location). A complete description of the field methods used for the Stream
Habitat Survey isin Section 2.2.4 Stream Habitat Survey of the QAPP (Appendix A).

Table3. LWD Diameter Classes

Diameter Class Diameter (inches) Diameter (cm)

Smdl 4-12 10-30

Medium 12-20 30-50

Large 20+ Greater than 50
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3.0 RESULTS

3.1 FLOW AND RAINFALL M ONITORING

The reaults of the flow and rainfal monitoring are presented in this section including rating curve
development for each dation, monthly staff and crest gage readings, continuous data from
Station 1, and stage and flow data from storm events sampled for water qudity.

3.1.1 Rating Curves

Rating curves were developed for the Stations 0001, 0015, and 0016. The rating curves were
developed to provide an estimate of flow during sampling events and monthly pesk flows. The
rating curves met the needs of this study, however, the accuracy of the rating curves were
affected by severd factors. Rating curves were developed from five flow measurements at the
beginning of the study, unless otherwise noted. With the exception of Station 0016, rating
curves were not updated athough minor changes in channel morphology may have occurred.
Flow was extragpolated based on extending the rating curve using the equation developed for
measured data flow points, both above and below the highest and lowest measured flow rates,
repectively.  The stage and flow measurements used to develop the rating curves dong with
stage discharge equations and graph are included in Appendix B.

The Station 0001 rating curve was developed based on five flow measurements.  The lowest
flow measured used to develop the rating curve was 1.17 cfs which corresponded to the staff
gage reading and water depth of 0.58 feet. The highest flow measured used to develop the
rating curve was 24.1 cfs which corresponded to the staff gage reading and water depth of 2.94
feet. Flow was extrapolated both above and below the highest and lowest measured flow rates
for this study, respectively. Also, as discussed with King County, the rating curve developed at
thislocation is not accurate a higher flows due to backwater conditions. However, this was the
most suitable location for flow monitoring in the lower reech of East Hylebos Creek found
during fidd vists and in discussons with King County. Based on field observations it was
estimated that backwater conditions began influencing flow at a stage of approximately 2.7 fedt.
The water levd rises above the crown of the culvert immediately downstream of Station 1 and
floods the road at least annually. The culvert crest islocated at approximately 4.1 fedt.

At Station 0016 two rating curves, pre- and post- channel change, were developed due to a
sgnificant change in channel sructure observed after the large November 14, 2001 storm.

During the November 14th storm, several pieces of large woody debris were transported down
the channd and lodged a the entrance to the culvert immediatdly downstream of the gaging
dation. This event caused the stream channel geometry to change significantly. The location of
the low flow channd shifted, the pool area where the saff gage is inddled became arriffle, and

the left stream bank immediately upstream of the culvert was eroding. The stream bed leve at
the staff gage increased approximately 0.6 feet after the storm event. Since December 2001,

the stream bed level has remained rlaively stable.
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Thus, the three flow measurements taken prior to November 15th were used to develop the
pre-channd change rating curve for Station 0016. The pre-channd change rating curve was
used to convert stage measurements to flow between June 1, 2001 and November 14, 2001.
The lowest flow measured used to develop the pre-channd change rating curve was 0.09 cfs
which corresponded to the staff gage reading of 4.81 feet and a water depth of 0.81 feet. The
highest flow measured used to develop the pre-channd change rating curve was 24.1 cfs which
corresponded to the staff gage reading of 5.18 feet and water depth of 1.18 feet. Fow was
extrapolated both above and below the highest and lowest measured flow rates for this study,

respectively.

Five flow measurements from a sngle sorm were used to develop the post-channel change
rating curve for Station 0016. The post-channd change rating curve was used to convert stage
measurements to flow between November 15, 2001 and June 31, 2002. The lowest flow
measured used to develop the post-channd change rating curve was 4.54 cfs which
corresponded to a gaff gage reading of 5.00 feet and a water depth of 3.82 feet. The highest
flow measured used to develop the post-channe change rating curve was 23.2 cfs which
corresponded to the staff gage reading of 5.49 feet and water depth of 0.81 feet.

At Station 0015 a rating curve was developed based on five flow measurements. Fow was
extrapolated both above and below the highest and lowest measured flow rates, respectively.
The lowest flow measured used to develop the rating curve was 0.05 cfs which corresponded
to a staff gage reading of 3.47 feet and awater depth of 0.17 feet. The highest flow measured
used to develop the rating curve was 8.70 cfs which corresponded to the staff gage reading of
4.17 feet and a water depth of 0.87 feet. Flow was extrapolated both above and below the
highest and lowest measured flow rates for this study, respectively.

A rating curve could not be developed for Station 0006 due to a combination of factors.
During the summer season, the dation was dry. During smdler storms, there was no
messurable velocity and during larger sform the flow left the channel and expanded into the
adjacent floodplain making flow measurements impossible.  Thus, only dage readings are
available for Station 0006.

3.1.2 Monthly Staff and Crest Gage Readings and Flow Conversons

Monthly staff gage readings, crest gage readings, and flow conversions for the four stations are
presented in tables for each dtation in Appendix C. FHow rates cdculated from monthly staff
gage and crest gage readings are presented in Table 4. Note that peak flow caculations were
often based on extrapolations outsde the highest measured flow of the rating curve. Crest gage
readings for Station 0001 were based on Aquarod measurements during the corresponding
month. No flow conversons are presented for Station 0006 as a rating curve could not be
constructed (see discussion in Section 3.1.1).

The upstream tributaries were dry during portions of Summer 2001. Station 0006 was dry
during the July monthly vigit, and stlanding water was present during the August and September
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monthly vigts. Station 0015 was dry during the July, August, and September monthly vidits, and
standing water was observed during the October monthly visit. Station 0016 was dry during the
July monthly vigt, and sanding water was observed during the August Ste visit.

Station 0015 crest gage data from August 29, 2001 seems abnormally high compared to data
collected at other stations during the same period and compared to other crest gage flows at the
Station 0015 during the year. However, the data has been entered correctly from the field data
sheet. Thus, the dataiis flagged but ill reported in Table 4.

Table4. Flow Rates Calculated from Monthly Staff Gage and Crest Gage Readings

Station 1 Station 0006 Station 0015 Station 0016

Gage | Crest | Gage | Crest Gage Crest Gage Crest

Date” (cfs) | (cf9) (ft) (ft) (cfs) (cfs) (cfs) (cfs)
6/28/2001 3.3 26 365 | 479 0.88 11 0.80 54
7/27/2001 11 2.6 dry 3.72 dry 2.2 dry 1.2
8/29/2001 1.1 11 dry 461 0 63>° dry 4.1
9/28/2001 1.2 1.8 dry 4.48 0 34 0.02 0.14
10/31/2001 6.6 8.7 391 | 467 1.5 6.6 2.0 9.0
11/30/2001 15 39 441 | 519 2.9 418 5.0 -4
12/25/2001 5.0 - 441 | 509 1.4 10 4.7 53°
1/29/2002 7.6 -° 436 | 488 1.7 11 5.0 40
2/26/2002 7.6 - 436 | 475 1.7 11 4.7 &)
3/31/2002 4.2 - 416 | 473 0.93 16 2.6 37
4/30/2002 33 - 399 | 483 0.82 21 1.6 44
5/27/2002 2.1 - 403 | 429 0.62 5.0 0.01 2.6
7/12/2002 18 | 15° dry | 454 | 014 1.2 0 -

! Staff gage readings (i.e., not flow rates) are reported (and shown in shaded cells) for Station 0006 since
arating curve could not be developed. Water depth = Staff Gage Reading — 3.30'.

? Dateisthe day of the site visit on which the staff and crest gage readings (which are converted to flow
in thistable) were taken.

® This crest gage reading seems abnormally high. However, the data has been entered correctly from the
field datasheet. Thus, the dataisflagged, but still reported.

* There is no crest gage reading for Station 0016 since almost all the cork was flushed from the crest
gage, most likely during the November 14™ storm event which caused significant change in channel
structure at the station.

® No crest stage readings for this period due to sediment accumulation around the equipment.

® Crest gage reading taken on July 12, 2002 was for the period June 12, 2002 - July 12, 2002.

" No crest stage readings available for this date due to equipment vandalization.

® This flow rate is qualified since it is greater than two times the highest flow measurement used to
develop the stage-discharge curve.

3.1.3 Continuous Station 1 Data and Rainfal Data

Monthly graphs of continuous stage and water temperature measurements from Station 1 are
presented in Appendix D. Sediment accumulation in the Aquarod housing affected performance
of stage recording from approximately December 25, 2001 to June 12, 2002. Sediment
accumulated in the housing dampened the response time of the Aquarod during this period.
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During rapid level changes (i.e,, during rainfall events), water level in the capacitance rod did not
rise and fal at the same rate and to the same levels as in the stream. However, level and flow
data from this period has been included in Appendix D snce the low water levels recorded
during dry periods may provide some indication of minimum weter level since the water leve in
the capacitance probe may have had enough time to equilibrate. Temperature data, for the
same reason, may aso not be accurate but was included to provide a rough estimate of water
temperatures during this period.

Hourly rainfal totas from King County Rain Gage 24V are dso shown on these graphs. Find
data (i.e, data that has been reviewed by King County) was available from June 1, 2001
through September 30, 2001. Provisond data (i.e., data that has not been fully evauated
and/or corrected by King County) was available from October 1, 2001 through June 25, 2002
at the time this report was produced.

3.1.4 Stream How and Rainfdl Datafor Storm Events

This section includes a brief description of the stream flow and rainfall data associated with each
sampling event. Since rainfdl data from KC Gage 24V was not avalable in red time, rainfal
data from SeaTac arport was used to determine whether antecedent dry period criteria had
been met. Asareault, ranfdl data from KC Gage 24V sometime indicated that the antecedent
dry period criteria had not been met. However, al antecedent dry period criteria were
determined sufficient for this study as discussed below. Rainfdl data from KC Gage 24V and
periods of sample collection are shown in the graphs in Appendix D. Staff gage readings and

flow rates a each gtation during sample collection events are summarized in Table 5.

Table5. Water Quality Sample Collection — Stage and Flow

Station 1 Station 0006 Station 0015 Station 0016

Sample staff gage | flow staff gage flow | staff gage flow

Event Date (ft) (cfs) | staff gage (ft) (ft) (cfs) (ft) (cfs)
WSBF 2/4/02 156 5.95 4.36 3.83 133 5.00 4.42
DSBF 5/13/02 0.86 2.20 3.71 367 0.46 477 0.40
SG#1 10/10/01 0.60 1.20 4.08 372 0.67 - dry
SGH1 5/27/02 - - - - - 468 0.00
SG#2 1/07/02 4.00 28.84 4.66 4.18 5.96 5.60 32.80
SCH#1-1 2/21/02 195 8.65 459 404 357 5.01 4.68
SCH#1-2 2/21/02 261 14.10 4.55 4.1 4.50 5.09 7.07
SC#1-3 2/21/02 29 16.83 4.56 411 4.67 5.24 12.78
SCH#1-4 2/21/02 31 18.82 4.56 4.14 5.20 5.34 17.46
SC#1 -5 2/21/02 3.3 20.89 4.6 417 5.76 5.37 19.00
SC#1 - 6 2/21/02 3.46 22,62 4.56 417 5.76 5.48 25.16
SC#2-1 4/9/02 1.07 317 4.20 3.84 141 4.89 199
SCH2-2 4/9/02 110 3.32 4.19 381 119 491 2.36
SCH#2-3 4/9/02 116 3.62 4.10 3.80 112 491 2.36
SCH2-4 4/9/02 124 4.05 4.05 3.78 0.99 4.91 2.36
SCH2-5 4/9/02 125 411 4.01 3.78 0.99 4.91 2.36
SCH2-6 4/9/02 123 4.00 4.00 3.78 0.99 4.91 2.36

! The Station 0016 storm grab was collected at a different date than the other stations. Staff gage readings are readings
from the staff gage at that location, not actual water depths.
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The wet season baseflow grab sample (WSBF) was collected on February 4, 2002 between
14:50 and 16:00 (PST). During the 72-hour antecedent dry period, 0.08 inches of rainfall was
recorded at KC Rain Gage 24V between February 2, 21:00 and February 3, 15:00. The
hourly rainfal totas during this event were less than or equd to 0.02 inches. This dightly
exceeds the antecedent dry period criteria for this sudy. Due to the rdatively minor
exceedance of the antecedent dry period criteria and the low intengty showers during this
period, the WSBF sample is accepted as a representative baseflow event.

The dry season baseflow grab sample (DSBF) was collected on May 13, 2002 between 10:10
and 11:40. During the 72-hour antecedent dry period, no rainfall was recorded a KC Ran
Gage 24V. The most recent recorded rainfal was 0.01 inches on May 10, 2001 at 1:00.

The first storm event grab sample (SG#1) was collected on October 10, 2001 between 9:40
and 11:00. During the 48-hour antecedent period, 0.23 inches of rain fell between 15:00 and
18:00 on October 8". This exceeded the 0.1-inch antecedent dry period criteria for the storm
event. However, snce the rainfal event occurred at the beginning of the 48-hour antecedent
period, the SG#1 was accepted as a representative storm event.  The total rainfal depth of the
gorm sampled was 041 inches. The sample was collected during the beginning of the storm
event after approximately 0.1 inches of rainfal had occurred in the previous three hours with
maximum hourly rainfal intendity during this period of 0.06 inches.

There was no flow at Station 0016 during the October SG#1 sample collection. Thus, a scorm
event grab sample was collected for this station during a slorm event on May 27, 2002 a 19:30
and included with the SG#1 data. During the 48-hour antecedent period, 0.01 inches of rain
fdl. Totd sorm rainfal depth was 0.21 inches. The sample was collected during the middle of
the storm event after gpproximatedly 0.1 inches of rainfall had occurred in the previous three
hours with maximum hourly rainfal intensity during this period of 0.05 inches.

The second storm event grab sample (SG#2) was collected on January 7, 2002 between 8:15
and 10:00. During the 48-hour antecedent period, 0.04 inches of rain fl. Totd storm rainfall
depth was 1.46 inches. The sample was collected during the middle of the storm event after
goproximately 0.82 inches of rainfal had occurred with maximum hourly rainfal intengty during
this period of 0.15 inches.

The first storm event composite sample (SC#1) was collected on February 21, 2002 between
2:00 and 9:00. During the 48-hour antecedent period, 0.25 inches of rain fell between 2:00 and
15:00 on February 19". This exceeded the 0.1-inch antecedent dry period criteria for storm
events. However, since the rainfal event occurred a the beginning (i.e, first 13 hours) of the
48-hour antecedent period, this storm event was accepted as a representative storm event.
Tota storm depth was 0.83 inches over 13 hours. A grab sample was collected at each station
goproximately hourly for five hours during the sorm event which had a maximum pesk hourly
ranfdl intensty of 0.14 inches per hour. Data sheets documenting volumes used for
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compogting and the sdection of the most polluted sample (SC#1-MP) are included in
Appendix E. The most polluted sample was sdected based on visua observations and/or
conductivity measurements. The sdection of the most polluted sample is an attempt to andyze
the grab sample with potentialy the highest concentrations of pollutants.

The second storm event composite sample (SC#2) was collected on April 9, 2002 between
7:00 and 13:00. During the 48-hour antecedent period, there was no rainfal. Total storm
depth was 0.19 inches over a seven hour period. The sample was collected throughout the
gorm event, which had a maximum pesak hourly rainfdl intengty of 0.06 inches per hour. Data
sheets documenting volumes used for composting and the sdection of the most polluted sample
(SCH2-MP) areincluded in Appendix E.

3.2  WATERQUALITY SAMPLES
Water quality results from storm events and associated QA/QC results are presented below.

3.21 Water Qudity Results from Storm Events

Laboratory water quality results and field measurements from each of the sampling events are
presented in Table 6. The laboratory aso andyzed samples for nitrite-plus-nitrate nitrogen and
total and dissolved arsenic, barium, chromium, cobalt, lead, nickd, thalium, and vanadium. The
laboratory results are in Appendix E, but this data is not discussed within the scope of this

report.

During the sample collection from the first ssorm grab event on October 10, 2001 there was no
flow present a Station 0016. To complete the data set, a slorm event grab sample was
collected only at Station 0016 on May 27, 2002.

The fidd conductivity meter was not functioning properly during the dry season baseflow event
(DSBF) based on comparison with [aboratory analyses. In addition, the conductivity data from
the SG#1 sampling event appear to be too high, indicating equipment error. This data is
qudified and included in Table 6 but is not discussed in the report.  The average vaue of
duplicate samples (i.e., when two samples were collected a one location during a sampling
event for QA/QC purposes) is used for discussion purposesin this report.

3.2.2 QA/QC Reaults

Quadlity control samples for [aboratory and field activities were collected. A detalled discusson
of the QC samples and associated frequency and acceptance criteria are presented in Section
25.1 of the QAPP (Appendix A). Results of the QC samples are included in the laboratory
water quality reportsin Appendix E.
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Laboratory quality control checks included method blanks, lab duplicates, lab control sample
(spike blanks or positive controls), and matrix spikes. There were no anomalies associated with
the preparation and laboratory andyss of the samples, and the data passed dl internd
laboratory QA/QC checks for accuracy and completeness.

Feld qudity control checksincluded field blanks, field duplicates, and field measurement qudity
control checks. A fidd blank was collected during each sampling event. Al field blanks were
met acceptance criteria. A fidd duplicate was collected at Station 1 during the October 1,
2001 storm grab sample collection and during the February 4, 2002 wet season base flow grab
sample collection. The fiedd duplicate acceptance criteria was met for al parameters for both
samples except for total phosphorus, turbidity, and fecal coliforms for the February 4, 2002 the
wet season base flow grab sample. The acceptance criterion as stated in the QAPP was less
than 20% relative difference. Tota phosphorus had a 33% rdative difference and turbidity had
a 46% relaive difference. However, both parameters were detected a relatively low levels
within three times the reporting limit for the respective parameter. Feca coliforms had a 167%
relative difference. However, the concentrations were relaively low and fecd coliforms are a
highly variable parameter. The field duplicates were determined to be acceptable.

Field measurement quality control check samples were collected a Station 1 during the two
baseflow sampling events to assess the accuracy of the fiedld measurements. The quadity control
checks were measured in the laboratory for pH, conductivity and dissolved oxygen. The pH
and dissolved oxygen fidd checks indicated that fidd equipment was accurate.  The
conductivity measurements on the second date indicated problems with the field equipment.
This was a0 noticed in the fidd, and conductivity data collected with this indrument for this
date was not included in this report. Review of the data dso indicated that conductivity data
collected during the firg sorm grab sample seemed unusudly high and problems with the
conductivity meter were observed in the fidd. This conductivity data was qudified and
presented in Table 6 but not included in the discussion.

3.3 M ACROINVERTEBRATE SAMPLING

A benthic macroinvertebrate sample was collected on September 12, 2001 upstream of the
wetland located at the downstream end of the ravine section of the maingem of East Hylebos
Creek. As part of the macroinvertebrate sampling, habitat data for each replicate related to
macroinvertebrates was collected as described in Field Protocols for Benthic
Macroinvertebrate Sampling for Use With the Benthic Index of Biotic Integrity 2000
(King County 2000). The completed Benthic Macroinvertebrate Field Data Sheet, the Physical
Characterization/'Water Quaity Field Data Sheet, and the Habitat Assessment Field Data Sheet
— High Gradient Streams, and Benthic Macroinvertebrate Sample Log-In Sheet, and the
laboratory results from Ecoanadydts, Inc. are located in Appendix F.
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This habitat data collected as part of the macroinvertebrate sample collection is presented in
Table 7. The habitat data indicates that habitat at the locations of the replicate samples were
gmilar.

The mean B-1BI for the ravine reach was 35 out of 50. The B-1BI for East Hylebos Creek fell
within the good category (A score of 10-19 is poor, 20-29 fair, 30-39 good, and 40-50
excdlent) (Fore 1999). The laboratory results of the B-IBI score from EcoAnalysts, Inc. are
presented in Appendix F and summarized in Table 8.

Table 7. Habitat Data at B-IBI Collection L ocations

Habita Water
Canop | Specific |t Flow | Velocity | Depth
Date | Time | y cover | location® | Type® | (cfs) | (ft/sec) (ft) | Substrate | Other
Riffle 18
full LWD a
Repl | 12-Sep | 1130 | shade 1440’ LGR 11 2.4 0.2 gravel upstream end
full LWD a
Rep2 | 12-Sep | 1135 | shade 1455' LGR 11 2.2 04 | grave upstream end
full LWD at
Rep3 | 12-Sep | 1138 | shade 1465' LGR 1.1 2.3 0.3 gravel upstream end
Riffle 23
partial unvegetated left
Repl | 12-Sep | 1255 | shade 2022 LGR 11 2.2 04 | grave bank
partial unvegetated | eft
Rep2 | 12-Sep | 1259 | shade 2027 LGR 11 2.3 0.3 | gravd bank
partial unvegetated left
Rep3 | 12-Sep | 1303 | shade 2032 LGR 11 2.3 0.3 | grave bank
Riffle 38
partial densely vegetated
Repl | 12-Sep | 1420 | shade 3327 LGR 11 24 0.2 | grave banks
partial densely vegetated
Rep2 | 12-Sep | 1423 | shade 3332 LGR 11 2.3 0.3 | graved banks
partial densely vegetated
Rep3 | 12-Sep | 1429 | shade 3337 LGR 11 24 0.2 | grave banks

! Linear distance upstream from start of habitat survey.
2 LGR = low gradient riffle.

3.4 STREAM HABITAT SURVEY

The stream habitat survey was conducted on August 27 and 29, 2001. Approximately 3500
feet (River Mile 5.8 —6.4) of the ravine reach of the main branch of East Hylebos Creek were
surveyed following the methods outlined in Inventory Methods for Wadable Sreams in King
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County (King County 2001). The completed Habitat Unit Survey Forms, LWD Leve 1 Data
Forms, and Wolman Pebble Count Data Forms are included in Appendix G. Appendix H
contains ten photos from the habitat survey.
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Table 8. Puget Sound Lowland B-I1BI Resultsfor East Hylebos Ravine

Riffle 18 Riffle 23 Riffle 38
Taxa Richness and Composition Value | Score | Value | Score | Value [ Score
Species richness 48.00 5 43.00 5 45.00 5
Ephemeropterarichness 7.00 3 5.00 3 5.00 3
Plecopterarichness 7.00 3 8.00 5 7.00 3
Trichopterarichness 8.00 3 6.00 3 6.00 3
Long-Lived taxarichness 2.00 1 3.00 3 3.00 3
Tolerance
Intolerant taxarichness 16.00 5 15.00 5 15.00 5
% Tolerant taxa 0.38 3 0.29 3 0.69 1
Feeding Ecology
% Predators 20.79 5 1312 3 1123 3
Clinger richness 18.00 3 19.00 3 16.00 3
Population Attributes
% 3 dominant taxa 59.55 3 46.32 5 37.92 5
BIBI Score 34 38 34
BIBI Mean Score 35

On August 27" the ravine reach was accessed by walking upstream from Station 1 (RM 5.3).

The creek upstream of Station 1 isalow gradient depositiona reach with sand subgtrate, scarce
LWD, and a canary reed grass dominated riparian buffer. The floodplain is gpproximately 100

meters wide until a wetland is reached at approximatedly RM 5.6. This wetland contained a
dense under and over story of native shrubs. At the upstream end of the wetland the floodplain

narrows and the ravine reach begins.

The habitat types observed in the surveyed portion of East Hylebos Creek are summarized in
the Table 9. This table presents the sequential order of 93 habitat units surveyed, sarting just
upstream of the wetland (RM 5.8) and proceeding to 3338 feet upstream (RM 6.4). Thistable
ligts the type of habitat, average width, average wetted depth, maximum depth, total length, pool
quality index, and relevant comments about each digtinct habitat unit. Habitat ID as shown on
the Habitat Unit Survey Forms field data sheets (Appendix G) are used in the Summary Table
of Habitat Data to indicate the sequentia order of habitats observed.
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Table9. Habitat Data Summary (refer to Figure 3 for Habitat Type abbreviations)

Mean
Habitat | Hebita | 'O | Wetted | Area | M | Max | Pool
D t Type Length Width | (Lxw) erth Depth | Qualit Comments
(ft) (0 (riffles) | (pools) | y Index

P1 LSP 22 9 205 - 1.95 3 condos 75' from right bank

R2 LGR 43 5 229 0.35 - - photo 5

P2 LSP 27 9 234 - 11 2 roots from cottonwood from LB

R? LGR 123 6 779 028 i i 9dgewater pool LB, condos 50' from
right bank

P3 DP 24 6 152 - 0.9 2 formed by LWD

P4 LSP 16 14 224 - 14 1 root on RB forms pool

R3 LGR 46 10 475 0.23 - -

P5 LSP 20 9 170 - 15 3

P6 LSP 35 5 163 - 1.6 3

R4 LGR 29 10 290 0.13 - - wetted/side channel RB

Gl GLD 47 10 470 0.55 -

P7 MCP 8 12 93 - 11 2 LWD scouring pool

R5 LGR 33 10 330 0.23 - - wetland on LB

P8 MCP 30 12 350 - 1 2

DC1 DC 55 14 770 0.28 - -

G2 GLD 33 11 352 0.50 - -

R6 LGR 29 12 338 0.15 - -

G3 GLD 38 9 342 0.30 - -

P9 LSP 18 11 192 - 15 4

R7 LGR 82 6 506 0.18 - - LWD jam mid-riffle

P10 LSP 17 6 96 - 0.9 2

R8 LGR 42 8 315 0.33 - - trib on RB

P11 LSP 15 6 88 - 12 3 log formed

R9 LGR 15 6 90 0.15 - -

G4 GLD 45 7 300 0.33 - -

P12 PLP 9 18 162 - 1.6 4

G5 GLD 24 5 128 0.58 - -

R10 LGR 90 5 450 0.18 - -

P13 LSP 18 10 174 - 14 3 pebble count at tail out

R11 LGR 17 4 65 0.10 - -

P14 LSP 19 8 143 - 15 4 nurse stump forms LB

R12 LGR 20 7 130 0.10 - -

P15 BWP 21 7 144 - 15 3 root formed

R13 LGR 14 8 117 023 i i small side channel 3' wide separated
by 4' berm

G6 GLD 26 10 247 0.40 - - side channel splits off

R14 LGR a 1 462 0.20 i i bacl.<water pool on LB, side channel
at high flows

G7 GLD 66 6 385 0.50 - - Long pool on LB, split by gravel bar

R15 LGR 39 8 299 0.18 - -

P16 LSP 16 25 395 - 15 4

R16 LGR 14 10 140 0.08 - -

P17 LSP 26 10 264 - 2.9 4

R17 LGR 40 13 507 0.13 - -
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Table9. Habitat Data Summary (continued)

Mean
Habitat | Habitat | |02 | Wetted | Area | M | Max | Pool
D Type Length Width | (Lxw) erth Depth | Quality Comments
(ft) (0 (riffles) | (pools) | Index
P18 LSP 40 16 653 - 1.6 4
R18 LGR 35 5 175 0.25 - -
DC2 DC 13 9 121 0.50 - -
P19 PLP 7 17 121 - 1 3
R19 LGR 112 17 1867 0.18 - - RB pool separated by gravel bar
P20 MCP 23 12 272 - 17 4
R20 LGR 163 7 1060 0.15 - - pools on RB, long riffle-many DCs
P21 MCP 22 10 220 - 1.8 4
P22 LSP 20 10 197 - 2.4 4 Jrootwad pool formed
R21 LGR 100 8 750 0.10 - -
DC3 DC 32 15 480 0.13 - - W2 spans agravel bar
G8 GLD 19 8 152 0.30 - -
R22 LGR 7 6 43 0.10 - -
P23 LSP 10 8 83 - 1.3 3 logged formed
DC4 DC 19 9 174 0.24 - -
R23 LGR 8 4 30 0.16 - -
P24 BWP 9 12 107 - 12 2 logged formed
R24 LGR 18 11 204 0.10 - -
P25 MCP 12 11 128 - 1.8 3 logged formed
R25 LGR 35 6 198 0.23 - -
P26 LSP 19 11 215 - 1.3 2 root formed
R26 LGR 81 7 594 0.11 - - side channel
SC1 £ 49 2 114 0.04 - - sub habitat unit
P27 MCP 14 10 138 - 1 2 |log formed
R27 LGR 34 15 499 0.13 - - no floodplain to R30
o8 MCP 16 15 232 i 12 5 habitat units are getting smaller, log
formed
R28 LGR 96 13 1280 0.15 - -
rootwad pool formed, 5 foot riffle
P29 LSP 23 20 449 - 2 4 separates P29 and P30
P30 LSP 28 9 254 - 1.1 3 rootwad formed
R29 LGR 147 8 1201 0.13 - -
P31 BWP 49 18 858 - 1.8 4  |logformed
R30 LGR 19 11 200 0.08 - -
P32 LSP 32 7 229 - 1.2 3 |cutbank rootson LB
R31 LGR 13 10 126 0.15 - -
P33 BWP 129 14 1866 - 15 4  llogformed
R32 LGR 6 13 76 0.11 - -
P34 LSP 30 6 175 - 1.2 - log formed
R33 LGR 73 8 584 0.11 - -
P35 LSP 36 8 282 - 0.8 2 |log formed
R34 LGR 54 7 403 0.10 - -
P36 PLP 11 11 121 - 1.3 3 log formed
R35 LGR 31 11 336 0.10 - -
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Table9. Habitat Data Summary (continued)

Mean
Habitat | Habita | 29 | wetted | Area | M | Max ) Pool
D t Type Length Width | (Lxw) pepth Depth | Qualit Comments
(ft) (0 (riffles) | (pools) | y Index
PL7 BWP 30 11 330 - 11 3
DC5 DC 53 21 1122 0.20 - - DC iscausing braids ds
P38 LSP 32 8 249 - 14 3 log formed
R36 LGR 16 9 144 0.21 - -
P39 LSP 74 9 666 - 2 3 rootwad formed
P40 BWP 17 8 130 - 12 2 P29 and 30 separated by short riffle
R37 LGR 44 12 528 0.10 - -
P41 BWP 16 10 160 - 1.2 3 wood formed
R38 LGR 16 6 96 0.16 -

The following festures of East Hylebos Creek within the surveyed reach can be deduced based
on the dimensions of the channel measured in these 93 didtinct habitat units. The stream habitat
type with the greatest area (length times average wetted width) was low gradient riffle (LGR;
50%) (Figure 3). All pool habitat types combined accounted for 35% of the surveyed habitat
area. The mean width of the wetted channel was 10 feet and the mean bankfull width was 30
feet. The mean maximum depth of dl poolswas 1.4 feet. There were 40 poolsin the surveyed
reach for a pool frequency of 63 per mile. There were no large pools (i.e,, greater than one
meter in depth). The modd ranking for pool qudity in the survey area was a three out of five
possible (Platts et d. 1987). There were no high quaity pools (i.e., scores of five) observed.
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Figure 3. East Hylebos Ravine Habitat Units

Wolman pebble counts were taken at two randomly selected pools representative poal tail-outs
(Poal 13 and Pool 31). Results are summarized in Table 10, and detailed results are found on
the completed Wolman Pebble Count Data Forms in Appendix G. Results for the two Stations
weresmilar.

Table 10. Wolman Pebble Count Summary

Pool 13 Pool 31
% fines (<6mm) 24% 22%
D10 <2 mm (very fine fines) <2 mm (very fine fines)
D50 12 - 16 mm (medium gravels) 16 - 24 mm (medium gravels)
D84 24 - 32 mm (coarse gravels) 32 - 48mm (very coarse gravels)

Diameter ranges and particle categories are those described in Inventory Methods for Wadable Streams in King
County (King County 2001)

There were 159 pieces of LWD in the survey reach for an estimate of 259 pieces per mile.
Thirty-eight (24%) of the LWD pieces were large (diameter greater than 50 cm).  Forty-four
(28%) of the LWD pieces were medium (diameter between 30 to 50 cm). Seventy-seven
(48%) of the LWD pieces were smdl (diameter between 10 to 30 cm). For details of the
LWD reaults, refer to completed LWD Leve 1 Data Forms (Appendix G).

The native riparian trees on both banks were dominated by medium sized (12-20 inch
diameter), hardwoods (>70% of the trees are hardwood). Although not quantified as part of
the survey, it is estimated that gpproximately 20% of the trees were mature conifers. The
riparian buffer was wide and dense (more than 1/3 of the riparian condition unit (RCU) is
covered by trees) extending up both banks of the ravine.

40 DISCUSSION

41  WATERQUALITY

This section discusses the water quality data by parameter. Totd suspended solids, turbidity,
total phosphorus, total copper, dissolved copper, totd zinc, dissolved zinc, fecd coliforms, and
conductivity results are summarized in Figures 4 through 12, respectively. Where applicable,
results are compared to Ecology water quality standards for Class A surface waters (WAC
173-201A-030 and WAC 173-201A-040). Where applicable, results are also compared to
baseflow and stormflow water qudity grab samples results summarized in the Current and
Future Conditions Report (King County 1990a) and to data collected by the Hylebos Creek
Stream Team in 2001.

Two sources of water qudity data from the Current and Future Conditions Report will be
used for comparison purposes. For both these sources, only summarized data (i.e., not raw
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data) is presented in the Current and Future Conditions Report. The summary datistic (eg.,
median, geometric mean, maximum, minimum) presented for eech parameter in the Current
and Future Conditions Report, is the value used for comparison purposes in this report.
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Figure 6. Total Phosphorus
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Figure 7. Total Copper
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Figure 8. Dissolved Copper (vertical bars indicate Ecology's chronic dissolved copper
criteria for each sample based on sample hardness)
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Figure 9. Total Zinc
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Figure 10. Dissolved Zinc (vertical bars indicate Ecology's chronic dissolved copper
criteria for each sample based on sample hardness)
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mL).
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***Ecology's criterion ofr fecal coliform bacteria is < 100 colonies / 100 mL.

Figure 11. Fecal Coliforms
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The first source is baseflow grab samples collected by Metro at seven locations in the Hylebos
Creek and Lower Puget Sound Basin monthly from May 1987 through April 1988. This data
will be referred to as METRO baseflow data for the purposes of the report. One of the seven
gtations was located on East Hylebos Creek (QEH1) and is the same as Station 1 from this
sudy. The mean of the baseflow samples collected at Station 1 during the Metro study period
for feca coliform bacteria, tota phosphorus, and totd suspended solids is presented in the
Current and Future Conditions Report and will be used for comparison purposes. The
minimum, median, and maximum vaues for dl samples collected a the seven METRO dations
for dissolved oxygen, turbidity, TSS, and totd phosphorus are dso presented in the Current
and Future Conditions Report and will be discussed in relation to the data collected as part of
this sudy, asrdevant. Water qudity samples from the METRO baseflow study gppear to have
been collected in a smilar manner as the baseflow samples for this study, and it is assumed
amilar methods were used for andys's of most parameters. Due to improvements in [aboratory
methods over time, metas andysis results from this study most likely had lower detection limits
than those from the METRO baseflow study. This would be a concern if the median vaues
reported in the Current and Future Conditions Report for the METRO baseflow study were
derived from a sgnificant numbers of non-detects, depending on how non-detects were vaued
when cdculating median values. Further research into the methods and data andysis methods
of the METRO study data would be needed to resolve this issue. For the purposes of this
report, the assumption was made that the median vaues were not derived from a significant
number of non-detect results. In generd, the METRO data gppears to be directly comparable
to data collected in this study.

The second source of water quality data summarized in the Current and Future Conditions
Report is grab samples collected during storm events by King County Surface Water
Management (KCSWM) during three storms in 1989 and 1990 at up to 32 locations. This
data will be referred to as KCSWM storm data for the purposes of this report. Grab samples
were obtained early or near the peak of sorms. Four of these locations were on East Hylebos
Creek on Branch 0016 and one was the current Station 1 location. The geometric mean of
sorm event samples collected a Station 1 (QEH1) for fecd coliform bacteria, totd
phosphorus, and TSS as part of the KCSWM storm study are presented in the Current and
Future Conditions Report and will be used for comparison purposes. The mean vaues for dl
storm samples collected in the East Hylebos basin for fecd coliforms, tota phosphorus, TSS,
copper, and zinc are aso presented in the Current and Future Conditions Report and will be
discussed in relation to the data collected as part of this study, as rdlevant. Water qudity
samples from the KCSWM storm study gppear to have been collected in a smilar manner as
the storm event grab samples for this study. It is assumed smilar methods were used for
andysis of most parameters, and the results are directly comparable. Due to improvements in
laboratory methods over time, metds analyss results from this sudy most likely had lower
detection limits than those from the KCSWM study. This would be a concern if the median
values reported in the Current and Future Conditions Report for the KCSWM storm study
were derived from a significant numbers of non-detects, depending on how non-detects were
vaued when cdculating mean values. Further research into the methods and data analyss
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methods of the KCSWM study data would be needed to resolve thisissue. For the purposes
of this report, the assumption was made that the median values were not derived from a
ggnificant number of non-detect results. In genera, the KCSWM storm data appesars to be
directly comparable to data collected in this study. The storm composite sample data collected
as part of this study (i.e,, 2001 East Hylebos Creek Monitoring Program) is representative of
water quality conditions over a longer time period but can ill be compared to the KCSWM
storm data.

Water qudity data collected by the Hylebos Creek Stream Team consisted of semi-routine
monthly grab samples a seven locations in the North and West Forks of Hylebos Creek and
one dtation on the East Fork (same as Station 1 in this study) during 1999, 2000, and 2001.
Only data from 2001 is discussed in this report. This data will be referred to as Stream Team
data for the purposes of this report. Samples were not collected a each station every month,
and it is not stated whether samples were collected during baseflow or storm events. Al
parameters (except for turbidity and conductivity) were measured in the field by volunteers using
Hach water quality monitoring kits (Hylebos Creek Stream Team, 2000). Thus, the results
from the Stream Team data monitoring program are not directly comparable to results from this
sudy. However, the Stream Team data does dlow for rough comparisons and will be
discussed in generd terms for gppropriate parameters. The City of Federa Way did not collect
any water qudity samples during 2001 that can be used for comparison purposes for this

report.

4.1.1 Totd Suspended Solids (TSS)

TSS reaults from this study along with comparison data from the METRO and KCSWM
dudies are presented in Figure 4. Results greater than the method detection limit (MDL) (0.5
mg/L) but less than the laboratory reporting detection limit (RDL) (1 mg/L) are included in the
figure. The basn plan threshold value of 50 mg/L was set by King County in the Current and
Future Conditions Report for data evaluation purposes and is shown on Figure 4. TSS
concentrations were low a dl gations during baseflow events and vaues were smilar to the
median vaue from the METRO baseflow study. TSS concentrations were elevated during
gorm events at al stations but were below the basin plan threshold value except for at Station 1
during the first storm composite sample event. The storm composite sample (SC #1) TSS
concentration was 104 mg/L, and the mogt polluted sample of the six grab samples collected
(SC#1-MP) had a TSS concentration of 149 mg/L. Both these vaues are higher than the
maximum storm grab TSS concentration observed at Station 1 as part of the KSCWM storm
event study (83 mg/L). The median vaue of the storm grab samples from the KSCSWM study
(67 mg/L) fdls between the high and low storm grabs observed as part of this study.

In summary, TSS is not a concern during baseflow conditions, but TSS levels are devated
during storm events, especidly at Station 1. At this dtation, two samples exceeded the
recommended basin threshold set in the King County Current and Future Conditions Report.
The TSS results from this study do not appear to be subgtantidly different from previous
Sudies.
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412 Turbidity

Turbidity results from this study are presented in Figure 5. Results greater than the MDL (0.5
NTU) but less than the RDL (2 NTU) areincluded in the figure. The turbidity results are smilar
to those observed for TSS. Ecology’s standard for turbidity is based on background conditions
(e.g., turbidity shdl not exceed 5 NTU over background turbidity when background turbidity is
50 NTU or less) (WAC 173-201A-030). Since background turbidity levels were not defined
and established for this study, this standard is not applicable to this sudy. Turbidity levels were
relatively low during baseflow conditions and are smilar to the vaues from the Hylebos/L ower
Puget Sound dtations during the METRO baseflow study (the METRO vaue is not shown on
the graph because it is not specific to the East Hylebos Basin since it is an average of samples
collected within the Hylebos and Lower Puget Sound basins). Turbidity levels were devated
during storm events, especidly a Station 1. Turbidity data was not available for the KCSWM
study. Except for the Station 1 storm events, turbidity data was within the range of values (0.47
— 18 NTU) observed by the Hylebos Creek Stream Team during monthly vigts. As the
Hylebos Creek Stream Team did not document whether data was collected during storm
events, it isnot possible to directly compare results.

In summary, turbidity is not a concern during baseflow conditions, but turbidity levels are
elevated during sorm events, especidly a Station 1.

4.1.3 Tota Phosphorus

Totd phosphorus results from this study aong with comparison data from the METRO and
KCSWM dudies are presented in Figure 6. The recommended EPA criteria for tota
phosphorus in rivers and streams for aggregate nutrient ecoregion | is 0.047 mg/L (EPA, 2001)
and is shown on Figure 6. TP concentrations were below the EPA criteria at al stations during
the wet season bassflow event and similar to the median vaue from the METRO baseflow
sudy. During the dry season baseflow event, the EPA criterion was exceeded at dl stations
and concentrations were gregter than the median vaue from the METRO baseflow study, most
ggnificantly at Station 0006 (0.476 mg/L). This vaue is substantialy greater than the maximum
vaue observed in the METRO baseflow study for the seven dtations (0.14 mg/L). The tota
phosphorus concentrations during storm events exceeded the EPA criteria a most stations
during most storm events.  Totd phosphorus levels were particularly elevated at Station 1
during the firgt orm composite sampling event. The median vaue of the orm grab samples
collected from the East Hylebos basin as part of the KCSWM storm study (0.20 mg/L) falls
between the high and low storm grabs observed as part of this study. Except for data from the
dry season baseflow grab event and Station 1 storm events, total phosphorus data are within the
range of values (0.01 — 0.18 mg/L) observed by the Hylebos Creek Stream Team during
monthly vigts. Asitisnot known if the Hylebos Creek Stream Team data was collected during
storm events, it is not possible to directly compare results.

In summary, total phosphorus is a concern in East Hylebos Creek.  The recommended EPA
criterion was exceeded at dl stations particularly during dry season baseflow and sorm events.
The highest concentrations were observed at Station 0006 during baseflow sampling and at
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Staion 1 during storm event sampling.  Elevated phosphorus conditions can promote
productivity (which in turn can lower dissolved oxygen levels in a stream) and can be and
indicator of pollutant input to the basin adthough natura sources (e.g., soil, birds, plant die back)
can dso contribute to elevated levels. Based on data collected, total phosphorus could not be
differentiated from results from previous sudies.

4.1.4 Copper — Totd and Dissolved

Tota copper results from this sudy along with comparison data from the KCSWM study are
presented in Figure 7. Results greater than the MDL (0.0004 mg/L) but less than the RDL
(0.002 mg/L) are included in the figure. Except for at Station 0016, baseflow samples were
below the RDL. This result is amilar to the results of the METRO baseflow study in which
metal levels were quite low and often undetected. However, as discussed earlier, metas
laboratory andyss method used for the METRO baseflow study likely had a higher detection
limit. Thus, non-detects between these two studies are not directly comparable. During most
storm events sampled as part of this Sudy, total copper concentrations were elevated. Station
1 and Station 0006 exhibited the highest total copper concentrations during storm events. Most
of the storm grab samples had lower concentrations than the median vaue of the sorm grab
samples from the East Hylebos basin from the KSCSWM study (0.007 mg/L). However, the
number of non-detects and how they were vaued in the KCSWM study were not investigated
as pat of this sudy. This may make the direct comparison of the data inappropriate. Totd
copper data from monthly grab samples collected by the Hylebos Creek Stream ranged from
0.002 to 0.004 mg/L. These vaues are Smilar to what was observed during baseflow samples.
Asit isnot known if the Hylebos Creek Stream Team data was collected during storm events, it
is not possible to directly compare results.

Dissolved copper results from this sudy are presented in Figure 8. Results greater than the
MDL (0.0004 mg/L) but less than RDL (0.002 mg/L) are included in the figure. Dissolved
copper results from this study are discussed in relation to Ecology’s chronic and acute criteria
for dissolved copper (WAC 173-201A-040). As defined by Ecology, chronic conditions are
changes in the environment (e.g., chemicad) which are expected or demondtrated to result in
injury or degth to an organism as a result of repeated or constant exposure over an extended
period of time to a substance.  Acute conditions are changes in the environment which are
expected or demongtrated to result in injury or degth to an organism as a result of short-term
exposure to the substance or condition. The project sampling design was not intended to
correspond to Ecology’ s time duration criteriafor either chronic or acute criteria (4-day average
and 1-hour average, respectively). Chronic criteriafor each sample are shown as a vertica bar
in Figure 8 gnce they are a more conservative vaue (i.e., lower concentration) than the acute
criteria, and, as such, serve as a better indicator of potentia areas of concern. However, the
acute criteria time duration is more closdy related to the time durations of the grab and
composite samples collected as part of this study since they are intended to provide a short-
term maximum concentration.  Chronic and acute criteria are caculated as a function of the
hardness of each sample. These caculations and relationships to Ecology acute and chronic
criteria are presented in a table in Appendix J. Baseflow samples were below the chronic
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criteria a dl stations. The chronic criterion was exceeded at Station 0015 on the first sorm
grab sample (SG#1). Station 0006 exceeded the chronic criteria for al storm event samples.
Thiswas, in part, due to low water hardness associated with these samples.  The acute criteria
were also exceeded a Station 0006 for SG #1 (sample concentration = 0.00296 mg/L, acute
criteria= 0.0016 mg/L), SC #2 (sample concentration = 0.00524 mg/L, acute criteria= 0.0033
mg/L), and SC#2 — MP (sample concentration = 0.0046 mg/L, acute criteria = 0.0023 mg/L).
Since the collection duration periods are Smilar between grab and composite samples from this
study and Ecology’s criteria, concentrations greeter than the acute criteria likely represents an
exceedance of Ecology’s criteria

In summary, copper toxicity is a concern during storm events, especidly a Station 0006.
Copper toxicity was not a concern during baseflow periods. Tota copper values are Smilar to
those found in other studies cited in this report.

4.15. Zinc—Totd and Disolved

Totd zinc results from this study dong with comparison data from the KCSWM storm study
are presented in Figure 9. Results greater than the MDL (0.0005 mg/L) but less than the RDL
(0.0025 mg/L) are included in the figure. In generd, baseflow samples had low zinc levels and
were amilar to the results of the METRO baseflow study in which metd levels were generdly
low. The highest total zinc concentrations were observed at Station 1 and Station 0006 during
gorm events. The median value of the storm grab samples from the KCSWM study (0.026
mg/L) reported in the Current and Future Conditions Report fdls between the high and low
vaues for storm grabs observed as part of this study.

Dissolved zinc results from this study are presented in Figure 10. Results greater than the MDL
(0.0005 mg/L) but less than RDL (0.0025 mg/L) are included in the figure.  Dissolved zinc
results from this study are discussed in relation to Ecology’s chronic and acute dissolved zinc
criteria (WAC 173-201A-040). The project sampling design was not intended to correspond
to the time duration criteria for either chronic or acute criteria (4-day average and 1-hour
average, respectively). Chronic criteriafor each sample are shown asavertica bar in Figure 10
since they are a more conservative vaue (i.e., lower concentration) than the acute criteria, and,
as such, serve as a better indicator of potential areas of concern. However, the acute criteria
time duration is more closdly related to the time durations of the grab and composite samples
collected as part of this study since they are intended to provide a short-term maximum
concentration. Chronic and acute criteria are caculated as a function of the hardness of each
sample. These cdculations are shown in Appendix J. Baseflow samples were below the
chronic criteria a al stations. Station 0006 exceeded the chronic criteria for zinc for al sorm
event samples except the second storm grab event (SG#2). This results from a combination of
low water hardness and high dissolved zinc concentrations.  The acute criteria was dso
exceeded at Station 0006 for SG#1 (sample concentration = 0.085 mg/L, acute criteria =
0.0136 mg/L), SC#1- MP (sample concentration = 0.0174 mg/L, acute criteria = 0.0165
mg/L), SC#2 (sample concentration = 0.0359 mg/L, acute criteria = 0.0259 mg/L), and SC#2
— MP (sample concentration = 0.0341 mg/L, acute criteria = 0.0190 mg/L). The collection
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method for the sorm compaosite sample is smilar in duration to the acute criteria  Thus, the
exceedance of the acute criteriain a storm composite sample likely represents an exceedance of
Ecology’s criteria

In summary, zinc toxicity is a concern a Station 0006 during storm events. Ecology’s acute or
chronic criteria were not exceeded at other stations. Totd zinc concentrations for ssorm events
are Smilar to the data collected as part of the KCSWM studly.

416 Fecd Coliform Bacteria

Fecd coliform results from this sudy dong with comparison data from the METRO and
KCSWM studies are presented in Figure 11. Ecology’s fecal coliform criterion for Class A
surface waters is 100 colonies / 100 mL (WAC 173-201A-030) and is shown in Figure 11.
Most of the samples collected exceeded Ecology’ s criteria. However, the wet season baseflow
samples were below the Ecology criterion except at Station 0016. The dry season baseflow
samples were below or near Ecology’s criteria. The dry season baseflow samples and the
Station 0016 wet season baseflow sample had greeter fecd coliform levels than the METRO
bassflow study. Storm event samples showed eevated fecd coliform levels, and dl storm event
samples exceeded Ecology’s criterion with the exception of Station 1 and Station 0015 during
the second storm composite sample collection (SG#2). The mgority of the storm grab samples
from this study are higher than samples collected a Station 1 as part of the KCSWM study and
higher than the geometric mean of dl fecd coliform samples (372 colonies’100 mL) collected in
the East Hylebos basin as part of the KCSWM study. However, the Station 1 data from storm
eventsis smilar to what was observed during the KCSWM study at Station 1.

In summary, high fecd coliform levels continue to be a concern in the East Hylebos basin as
they are in the Hylebos watershed. Both Hylebos Creek and the West Fork of Hylebos Creek
are listed on Ecology’s 303d list of threatened and impaired water bodies due to fecal coliform
levels. Ecology’s fecd coliform criterion was exceeded in dmogt dl samples collected as part
of this sudy. Fecd caliform samples are typicdly highly variable; however, based on
comparison with previoudy collected data, it appears feca coliform levels may be increasing in
the bagin.

4.1.7 Tota Petroleum Hydrocarbons (TPH)

Totd petroleum hydrocarbons in the diesdl range were not detected in any of the samplesin this
sudy (Table 4). Tota petroleum hydrocarbons in the lube oil range were detected at Station
0006 during the firgt storm grab event and the first sorm composite event and at Station 0015
during the first storm grab event. For these samples, the TPH concentration was equa to or
less than 0.3 mg/L (just higher than the laboratory detection limit of 0.2 mg/L). Visible sheen
was frequently observed at Station 0006 throughout the course of the study. Oil and grease
and visible sheen were not discussed in previous studies.
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4.1.8 Fed Measurements Temperature, Dissolved Oxygen, pH, and Conductivity

Continuous temperature a Station 1 ranged from a maximum of 17C in June 2002 to a
minimum of 3C in December 2001. Temperature data collected during sampling events (Table
6) and as part of the continuous monitoring a Station 1 (Appendix D) were below Ecology’s
18C criteria (WAC 173-201A-030). However, Nationa Marine Fisheries Service (NMFS)
recommends a maximum temperature of 13.8 C for sdmon bearing streams (NMFS 1996).
This maximum was exceeded only once during sampling events, a Station 0016 during the
SG#1 sampling event. The continuous monitoring data a Station 1 indicated that temperature
was frequently higher than 13.8 C during the summer months.  As found in the METRO
baseflow study and in the monthly Hylebos Creek Stream Team samples, temperature is not a
magjor concern in the East Hylebos basin or in the North or West Forks of Hylebos Creek when
compared to Ecology’s standard. However, temperature is a concern when considered in
comparison to NMFS more stringent guiddines for sdmon bearing stream.

Dissolved oxygen data collected during bassflow sample collection were above Ecology’s
minimum 8 mg/L criterion (WAC 173-201A-030) except at Station 0006 during the dry season
baseflow event when the dissolved oxygen leve was 8 mg/L (Table 4). Station 0006 water
was stagnant at this time, which contributed to the decreased dissolved oxygen level. These
results are smilar to the results of the METRO baseflow sampling a Station 0001 and the
Hylebos Creek Stream Team sampling in the East Hylebos Creek basin.

Water qudity data collected during this study indicated that pH was generdly within Ecology’s
criteriathat pH be within the range of 6.5 to 8.5. The only sample that did not meet Ecology’s
criteria was at Station 0006 during the first slorm grab sampling event  (pH = 6.4) (Table 4).
These results are smilar to those from the METRO baseflow study and the Hylebos Creek
Stream Team monitoring where pH was usudly within state water qudity criteria

Conductivity measurements are presented in Figure 12. Conductivity was generaly higher
during baseflow events. Station 1 tended to have the highest conductivity vaues with a
maximum conductivity of 0.208 mScm. The reaively conagtent low conductivity vaues a
Station 0006 may indicate groundwaeter is alesser proportion of flow than in other reaches.

4.2 M ACROINVERTEBRATES — EAST HYLEBOS B-1Bl SCORE AND COMPARISON TO
NORTH AND WEST FORKSOF HYLEBOS CREEK DATA

Based on the B-1BI result, overal biologicad integrity of East Hylebos Creek is a about 3/4 of
Rock Creek (tributary to Cedar River on left bank), a reference stream for the Puget Sound
Lowlands B-1BI, which typically scores in the high 40's (Taylor Associates, Inc. 2000). The
meacroinvertebrate community a Rock Creek is reflective of a hedthy, minimaly disturbed
watershed. As aregiond reference station, Rock Creek reflects the biologica conditions that
undisturbed streams in this region can support. More disturbed streams have lower B-1BI
scores (Fore 1999; Fore et a. 1996, Kleindl 1995).
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The B-IBI score of the ravine reach of East Hylebos Creek was reflective of habitat conditions
a the ste as measured by the overdl Rapid Bioassessment Protocol (RBP) habitat scores
conducted in conjunction with the macroinvertebrate collection. The ravine reach of East
Hylebos Creek scored a 150 out of 200 possible points on the RBP Habitat Assessment Field
Data Sheet (Appendix F). The ravine reach scored in the margind category for channd flow
datus and in the suboptima category for severd habitat parameters including epifaund
substrate/avail able cover, embeddedness, velocity/depth regime and sediment deposition.

In generd, increased anthropogenic disturbance upstream of the macroinvertebrate sample may
have caused the lower B-IBI in this stream. The habitat in the ravine reach where
macroinvertebrates were sampled is not largely impacted by land-uses in the adjacent corridor.
The steep dopes of the ravine preclude resdential development. However, upstream
anthropogenic disturbance may contribute to the margind and suboptima categorization of
severd RBP habitat parameters. Upstream of the ravine reach is a plateau with significant
resdentidl and commercid development. Effects of impervious surfaces associated with
development in the platea may aso contribute to the margina categorization of channel flow
gatus and the suboptima categorization of epifaund substrate/available cover, embeddedness,
and sediment deposition as described in the RBP. Natura sediment deposition from the steep
ravine wals may dso contribute to the suboptima categorization of epifauna substrae/available
cover, embeddedness and sediment deposition.
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Figure13. Comparison of IBI scoreson North, West and East Forks

The B-IBI vaue of the 2001 benthic invertebrate sample for the East Hylebos ravine was higher
than the B-IBI vaues of samples collected by the Hylebos Stream Team in conjunction with the
City of Federd Way at three locations on the North and West Fork of Hylebos Creek in 1999,

Taylor Associates, Inc. 39 East Hylebos Creek — 2001 Monitoring Program
July 2002 Final Report



2000, and 2001 (persond communication, Miles 2001) (Figure 13). Not enough data has
been collected to show datistica significance. The reasons for the different scores could be
related to habitat, water qudity, or sample collection location. The three locations where
macroinvertebrate samples were collected by the Stream Team were: (1) the West Hylebos
branch at 373 ., (2) the North Fork of West Hylebos at S. 359" St., and (3) the West Fork
of West Hylebos at Montessori School.  These samples were collected and analyzed by a
laboratory in a comparable manner as the sample from this study (Hylebos Creek Stream Team
2000).

4.3 STREAM HABITAT

The King County Sensitive Areas Map Folio (King County 1990b) identifies East Hylebos
Creek as a class 2 stream with salmonids in the main branch (tributary 0006) downstream of
Station 0006, in tributary 0015 downstream of Station 0015, and in tributary 0016. The
upstream reaches of tributary 0006 and tributary 0015 are unclassified. The maingtem of East
Hylebos Creek (tributary 0006) is a perennid stream with a low flow of approximately 1 cfs
during the summer months based on flow data from Station 1 during this sudy. Samonids
inhabiting East Hylebos Creek include coho salmon Oncorhynchus kisutch), chum samon
(Oncorhynchus keta), and cutthroat trout (Oncorhynchus clarki) (King County 1990b).
During the stream survey numerous juvenile coho sdmon and cutthroat trout were observed.

The results of the stream habitat survey were used to document environmenta basdline of the
ravine reach of East Hylebos Creek using criteria developed by the Nationd Marine Fisheries
Service (NMFS 1996, Appendix 1). Diagnogtic indicators listed in the NMFS (1996) matrix
method are summarized in Table 11. Most environmenta baseline indicators for East Hylebos
Creek in the ravine reach are categorized as“ At Risk”. In isolation, the ravine reach gppearsto
contain good saimonid habitat but the indicators in the pathway for watershed conditions are not
properly functioning due to urbanization in the watershed. This suggests tha the insiream
conditions may not be maintained over time.

4.3.1 Comparison to Resultsfrom Current and Future Conditions Report

The Current and Future Conditions Report (King County 1990a) describes the ravine reach
as “Moderately good habitat structure; numerous patches of good spawning and rearing habitat
(riffles with appropriaidy szed gravels and amdl pools). Generdly adequate large organic
debris (LOD); good canopy and bank vegetation.” The results of the 2001 stream survey
concur with these findings. The Hylebos-Lower Puget Sound Drainage Basin Salmonid Habitat
Report (HSHR) (Ridge-Cooney 1989) dso describes the habitat in the ravine reach. The
survey forms used in HSHR are not amilar to present forms but in generd the findings are
consgent. The HSHR found vegetative bank cover, overhead canopy, fish habitat, artificia
bank protection, streambank stability, and substrate consolidation dl to be functioning properly
(ascore of 1 or 2 out of 5). The only category to receive a low score was channel capacity
which received a4 (channel bardly appears to contain present peak flows) out of 5.
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Table 11. NMFS Environmental Basgline Checklist for the Ravine Reach of East
Hylebos Creek. Numbersin the table refer to notes at bottom of table.

. Ravine Reach Environmental Basgline
Indicators
Properly Functioning At Risk Not Properly Functioning
Water Quality
Temperature 1
Sediment/Turbidity 2
Chem. Cont./Nut. 3
Habitat Access
Physical Barriers 4
Habitat Elements
Substrate 2
LWD 5
Pool Frequency 6
Pool Quality 7
Off-Channel Habitat 8
Refugia 9
Channd Cond. & Dyn.
Width/Depth Ratio 10
Streambank Cond. 11
Floodplain Connectivity 12
Flow/Hydrology
Peak/Base Flows 13
Drainage Increase 14
Water shed Conditions
Road Density & Loc. 15
Disturbance History 16
Riparian Reserves 17

! Peak observed summer temperature 16C (61F) in June 2001.
2 Gravels and cobbles dominant. However, embeddedness 25% throughout reach. Wolman pebble counts revealed
~16% of substrate <2 mm. Low turbidity at baseflows.

3 Elevated nutrient, TSS, and fecal coliform levels observed at Station 1.

4 No barriersto fish migration in ravine reach.

5 Large woody debris is abundant (259 pieces/mile). However, does not meet NMFS criteria of >24" dia. And >50'
length. Potential LWD recruitment is high.

8 Pool frequency (63 pools/mile) meets standards (47 pools/mile-30' BKF width). LWD recruitment high.

" No pools> 1 meter. Median pool quality index 3. However, pools generally had good cover.

8 A few backwater pools and high energy side-channels present. No off channel habitat in the form of ponds. Ravine
slopes constrain off channel habitats.

9 Adequate habitat refugia do not exist.

10 Channel BNKF width/BNKF depth ratio 20. (30' mean BNKF width and ~1.5' BNKF depth)

! Streambanks stable.

12 Existing off-channel habitats are connected.

13 Urbanization in upstream reaches has altered hydrograph with changes in peak and base flows and flow timing.
4 No roads in ravine floodplain. A dirt road upslope on left bank. Watershed has signif. drainage network increase.
15 No valley bottom roads in ravine reach but upper watershed has >3 miles/miles?.
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18 Urbanization has disturbed the watershed.
17 Riparian reserve in ravine excellent. Riparian reserve in watershed is fragmented and poorly connected.
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4.3.2 Discusson of Relevance/Accuracy of EDT Input Data

The dream survey collected information relevant to severd attributes used in the EDT andysis
(Pierce County, June 2001) (Table 12). EDT andysisis currently being conducted by Pierce
County for al of WRIA-10, including the Hylebos Basin. The EDT is a habitat-based
procedure for relating environmental conditions to the performance of sdmon populations. EDT
consists of 44 attributes. Of these attributes, only those presented in Table 12 are rlevant to

the stream survey results from this study.

Table 12. Comparison of EDT Scoresand Habitat Survey

M acroinvertebrate and Stream

EDT Attribute EDT Attribute score/description Habitat Survey
macroinverts abundant but 1-2 BIBI scored 9 out of possible 15 for
Benthos EPT families not present EPT richness
Minimum wetted width 10 10

Confinement-natural

reach moderately confined by
natural channel features

channel confined by ravine

Embeddedness >25 and < 50 % ~25%
Fine sediment <6%fines<0.85mm Pebble counts ~16% < 2 mm
Gradient >0.10% and <0.5% ~3%
Habitat Type
backwater pools 5% 11%
beaver ponds 0% 0%
large cobble/boulder riffles 0% 0%
off channel* 0% 5% (estimate)
pool tailouts/glides’ 15% 7% glide 3% pool tailout (estimate)
primary pools? 15% 3%
small cobble/gravd riffles 65% 50%
Obstructions to fish migration none none
50-75% of functional attributes good-wide/dense riparian buffer
Riparian function present 80%

Wood

few pieces of large wood

38 pieces of > 50cm diameter

1 Off channel and pool tailouts not measured in stream survey.
2 Includes backwater pools for stream survey. Also includes pool tails outs.
Shaded cells represent attributes where the difference between the EDT score and results of the habitat survey.

The main incompatibility between results of this sudy and the EDT attributes was that different
dream reech patitioning is used in the EDT than in this sudy. The reach that the EDT raings
cover (hyle =3) is greater than that covered in the stream survey. Hyle-3 comprises two distinct
reaches based on gradient. From the beginning of hyle-3 at the confluence of the East and
West forks to the wetland at the beginning of the ravine reach isalow gradient depostiond area
with a wide floodplain. Upsream of the wetland the ravine reach has a more confined
floodplain due to ravine dopes and habitat festures congstent with greater gradients and hence,
higher energy. The habitat survey conducted as part of this study was only the section upstream
of the wetland.
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In addition, the criteria used to rank some attributes in the EDT are different than protocols used
in the stream survey. The EDT fine sediments attribute categorizes fines as <0.85 mm. The
Wolman pebble count used in the stream survey does not categorize fine sediments that smdll.
The smdlest ranking on Wolman is <2mm. In addition, the EDT lists percentages for habitat
types including off channel and pool tailouts not inventoried as part of the sream survey. The
EDT criterion for LWD is dso different than used in the stream survey.  Therefore, the EDT
ratings criteria are not the exact same as data collection methods used in the stream survey.

However, dthough the criteria used for the EDT scores differed from some of those used in this
dudy, the information is rdatively comparable. The sream survey findings from this sudy are
compared with the EDT findings in Table 12.  As noted earlier, the largest incompatibility
between the EDT analys's scores and this study was the sectioning of the stream reaches with
only the upstream reach of hyle-3 (the EDT reach) surveyed as part of this sudy. In generd, it
gopears the EDT scorings are consgtent with the stream survey findings from this study in that
the scores are smilar to what was observed in the fied. Attributes for which there was a
difference are highlighted in Table 12. The categories which indicated differences between the
stream habitat survey and the EDT scores were: Gradient, Habitat Type — backwater pools, off
channd, pool tailouts/glides, primary pools, smal cobble/grave riffles, and Riparian function.
Where there were differences, they were most likely due to the differences in the upstream
reaches. The sgnificance of these differences to the EDT score should be evaduated to ensure
the appropriateness of the EDT score, and the EDT scores adjusted for the parameter if

necessary.

The results of the water qudity and flow monitoring from this sudy are dso comparable to
some EDT attributes (even if the data was not collect in a matter directly comparison to EDT
criterig). Although the scope of this report is limited to the comparison of the stream habitat
survey and EDT attributes, it gppears that the water quality and flow criteria EDT scores for
hyle-3 (i.e,, Dissolved oxygen, Hydrologic regime — naturd, Icing, Metds — in water column,
Nutrient enrichment, Temperature — daily maximum (by month), Temperature — daily minimum
(by month), and Turbidity) are appropriate for the ravine reach of East Hylebos Creek based
on data collected as part of this study.

EDT attributes that were not addressed by this study include: Alkalinity, Bed scour, Maximum
width (ft) — wetted channd (monthly average), Confinement — Hydromodifications, Fish
community richness, Fish pathogens, Fish species introductions, FHow — change in interannua
vaighility in high flows, How changes in interannud varigbility in low flows, How — intra daily
(didl) varidion, How — Intra annud flow pattern, Harassment, Hatchery fish outplants,
Hydrologic regime — naurd, Hydrologic regime — regulated, Metds/Pollutants — in
sediment/soils, Miscellaneous toxic pollutants — water column, Predation risk, Samon
Carcasses, Temperature — spatid variation, and Water withdrawals.
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5.0

CONCLUSIONS

The following are conclusions for the East Hylebos Creek 2001 Monitoring Program:

Sdmonid habitat is relatively good in the ravine reach of East Hylebos Creek. Sdmon
habitat ill exists and sdmon and trout persst in the reach. However, sdmon habitat is
at risk for degradation due to degraded water qudity, changing substrate, loss of LWD,
decreased pool qudity and off channel habitat and increased drainage from continuing
upstream urbanization.

The minimum bassflow observed during the summer months near the mouth of East
Hylebos Creek (Station 1) was approximately 1 cfs. The upstream branches were dry
during portions of the summer. Fooding occurred a Station 1 where the creek has
historically overtopped the road.

Of the water quality parameters evaduated as part of this study, fecd coliforms, tota
phosphorus, copper and zinc toxicity, and total suspended solids are parameters of
concern in the East Hylebos watershed. Fecal coliform levels exceeded Ecology water
qudity criterion in dmost dl samples collected. Tota phosphorus exceeded EPA
recommended criterion for dmost al samples except those collected during wet season
bassflow conditions. Tota suspended solids exceeded King County’s recommended
basin threshold level during storm events at Station 1. Although not directly comparable
due to duration of sample collection period, Ecology water qudity criteria for dissolved
zinc and copper were exceeded during storm events at Station 0006.

Temperature, dissolved oxygen, and pH levels are within Ecology criteria. However,
temperature exceeds NMFS recommendations during the summer months.  Water
quality data was not directly comparable to data collected by the Stream Team due to
the differences in collection methods and documentation.

Water qudity data from this study does not seem to be subgtantidly different from data
presented in the Current and Future Conditions Report (1990) with the exception
that fecal coliform concentrations may have increased.

The B-IBI score (35 out of 50) indicates some impact of urbanization but were
relatively good compared to other sites sampled on the North and West Forks of
Hylebos Creek.

It appears that the ravine reach channd morphology has not undergone significant
changes since the Current and Future Conditions Report. Channd sructure a some
localized sections of the upstream reaches is dynamic as shown by the significant change
in channel morphology observed at Station 0016.

All evduated tributaries of East Hylebos Creek evduated indicate that the creek
continues to be impacted by urbanization in the watershed.
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6.0 RECOMMENDATIONS

The following are recommendations for possible future activities related to East Hylebos Creek
based on the monitoring program objectives presented in Section 1.1 Project Description:

Continue activities by loca jurisdictions and volunteers to protect resources within the
ravine reach of East Hylebos Creek.

The following are activities that could be conducted with the assstance of volunteers
under King County’s or another organization’s guidance or through such programs as
King County’s Saimon Watcher program. The purpose of these activities would be to
generate community interest in and ownership of the creek and collect data that King
County could be use for evauating conditionsin the watershed.

o Initiate monthly temperature readings a the four dations, especidly during
summer months when temperature is of grestest concern.

0 Continue monthly crest gage readings at four sations

Continue annua macroinvertebrate sampling in the ravine reach

o Initiate spawner surveys in the ravine reach to document salmon spawning
timing and digtribution.

(@)

Continue water quaity monitoring focusng on pollutant of concern and source
identification as suggested by the water quality results. For example, more targeted
sampling for tota phosphorus and TSS a and upstream of Station 1 during storm
events. Investigation of fecal sources is another potential focus of additiona water
qudity monitoring.

How monitoring could be improved by conducting more flow measurements to expand
the rating curve ranges, increase their accuracy, and to update the curves to reflect
changes in gation morphology over time. A location for flow monitoring for Station
0006 would need to be established. At Station 1, ingtdlation of the continuous stage
recorder severa inches above the stream bed would prevent the sediment accumulation
which interfered with measurements for this project.

Egtablish channel cross sections to evauate changes in channeg morphology over time,
especidly a flow monitoring locations and in specific aress of interest (eg., the ravine
reach).

King County should consder establishing an ongoing monitoring program for the East
Hylebos basin to extend the data set over time to improve the understanding of current
conditions and trends in the basin. Data from a long-term monitoring effort could be
used to support updates to the EDT watershed andyss and conservation planning
actions.
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Congstency between EDT attribute values and other habitat modd criteria and stream
survey protocols, such as King County’s, is needed. For the East Hylebos ravine reach
the EDT reach hyle-3 should be divided into two reaches representing different stream

types.

Review results from laboratory andyss (nutrients and metals) of water qudity samples
collected as part of this study but not discussed in the report, especidly nitrate-plus-
nitrite nitrogen results.  Nitrate-plus-nitrogen was a pollutant of concern discussed in
previous studies.
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